The present study was carried out to ascertain the stable genotypes, environments discrimination and genotype by environment crossovers using different stability models. In AMMI ANOVA, genotype x location interaction implied substantial variation (17.61%) and IPCA1 and IPCA2 altogether captured 65.72% of the interaction mean squares, whereas, in GGE model, PC1 and PC2 captured 36.34 % and 15.74 % variation, respectively. Four genotypes viz., BH987, DWRB126, DWRB128 and RD2891and two checks, namely, DWRUB52 and DWRB92 were found stable as per GGE AEC view and AMMI biplot. The genotypes, DWRB126 and RD2891 and check DWRB92 were also observed as consistent performers by regression model. The test environments at Bawal, Navgaon and Hisar were observed representative with better discriminating ability. GGE biplot model was found suitable for polygon, AEC view and test environments evaluation.
Barley is one of the first domesticated cereals, which globally contributes 5.5-6 and 11-12 per cent of fine and coarse cereals, respectively. Barley is used for food, feed and malt purposes and it also possess good medicinal value due to the presence of high β-glucan and antioxidant properties (Kumar et al. 2014) . Genotype by environment interaction (GEI) invariably misleads to researchers and distorts the estimation of genetic parameters viz., variances, heritability and correlation (Dehghani et al. 2006) . Based on earlier studies conducted in multi-environment trials (MET), different stability models have been proposed. These parametric, non-parametric and multivariate stability (Alwala et al. 2010; Flores et al. 1998 ). The Eberhart and Russell (1966) model has been classified in group III by Flores et al. (1998) as it more delineates the stability based on mean, regression coefficient and deviation from the regression. Additive main effects and multiplicative interaction (AMMI) and genotype + genotype by environment interaction (GGE) are popular methods based on singular value decomposition (SVD) and biplot concept (Gauch et al. 2008) . GGE is environment-centered principal components (PC) model, while AMMI is doubly-centered PC model (Gauch 2006) . During last decade, the AMMI and GGE models were debated for applicability, capturing G + GE, test environment evaluation, units of absicca and ordinates (Gauch et al. 2008; Yan et al. 2007) . Therefore, the present study was undertaken with 19 barley genotypes grown at nine diverse production conditions to assess the genotype by environment crossovers, identify stable genotypes and to identify discriminating representative environments vis-a-vis to study of outputs of different methods applied here for G x E analysis.
During rabi, 2013-14, multi-environment trials (MET) were conducted at 9 diverse locations namely, Bawal (E1), Durgapura (E2), Navgaon (E3), Hisar (E4), Ludhiana (E5), Bhatinda (E6), Mathura (E7), Karnal (E8) and Modipuram (E9). The experimental material comprised of 19 barley genotypes viz.,
G18) and BH988 (G19). Out of these genotypes, 16 were advance experimental strains and three were the commercial cultivars i.e., BH902, DWRUB52 and DWRB92. The experiments were laid out in randomized complete block design (RCBD) in four replications having 6-row plots with row to row spacing of 18 cm and row length of 5 m. All the standard package and practices were adopted to raise the good crop. The GGE and AMMI biplots were generated using Gen Stat 17.1 and Eberhart and Russell (1966) regression analysis was performed using SPAR.
The highest mean grain yield over the locations was recorded by the check DWRUB52 (56.89 q/ha.) followed by the genotypes DWRB128 (56.83 q/ha.), DWRB123 (55.48 q/ha.) and RD2894 (55.02 q/ha.). The mean grain yield across the locations was depicted as 51.75 q/ha ranging from 35.78 (Karnal) to 86.04 (Mathura) q/ha. In AMMI ANOVA location effect contributed maximum part of the variation (76.51%) followed by genotype x location interaction (17.61%) and genotypic variation (5.88%) ( Table 1) . Both IPCA1
Fig. 1. Which won where pattern in GGE model
showed high IPCA1 scores. The genotypes KB1363 (0.81), KB1349 (0.88), RD2892 (1.41), DWRB128 (2.12), DWRB92 (2.37), BH988 (2.48), DWRB126 (2.59) etc. had considerably low AMMI stability value (ASV) with general adaptation across the locations. Four genotypes viz. BH987, DWRB126, DWRB128 and RD2891 and the checks, DWRUB52 and DWRB92 were observed with high additive main effects and low interaction effects. While, the environments Hisar, Bhatinda and Mathura etc. were found representative with high interaction effects.
In GGE biplot, PC1 and PC2 captured 36.34 and 15.74 % variation, respectively and accounted for total of 52.08 % variation. The vertex genotypes were observed as DWRB123, DWRB124, DWRB128 and RD2894. Equality line between genotypes, DWRB124 and DWRB128 indicated that DWRB128 was better performer at E3 (Navgaon), E4 (Hisar), E7 (Mathura) and E9 (Modipuram), while DWRB124 won at E5 (Ludhiana) (Fig. 1) . Nine environments were classified into four sectors and exhibited four different mega Kumar et al. [Vol. 76, No. 2 performance in different environments (Kumar et al. 2014) . The environments, Bawal, Navgaon and Hisar were observed as potential environments for discriminating ability and representativeness. Yan et al. (2000) also emphasized that the environments with long vectors and less cosines are more discriminating and representative for consideration in future studies.
In regression analysis, the genotypes, viz., RD2891 (µ=53.91 q/ha, b=0. (Asfaw et al. 2009; Alwala et al. 2010; Flores et al. 1998; Rad et al. 2013 ) for stability analysis conducted earlier, either using Eberhart and Russell joint regression analysis or based on visual graphical tools i.e., AMMI and GGE biplots showed more or less similar results. In regression model, the genotypes, namely, DWRB126 and RD2891 and check DWRB92 exhibited stable performance, while no information for which won where and mega environments could be generated. The Eberhart and Russell model is widely adapted but invariably assumption of linear response of genotypes to environments and inclusion of large number of genotypes and environments may not fulfill the requirements to draw fruitful interferences some-times (Flores et al. 1998 ).
On the other hand in visual graphical, ANOVA and principal component based AMMI model was quite useful for the identification of relative contribution of treatments (g+l+gl), genotypes, environments and interactions towards total variation in AMMI ANOVA. GGE biplot method is environment centered SVD model and graphically addresses important issues of crossover genotype by environment interaction, megaenvironment differentiation, specific adaptation, mean vs. stability view etc. (Yan et al. 2007 ). The genotypes, BH987, RD2891, DWRB126 and DWRB128 and checks, DWRUB52 and DWRB92 were observed as stable with high mean grain yield, in AMMI and GGE model. Therefore, the environments at Bawal, Navgaon and Hisar were discriminating and representative for genotypic evaluation. GGE model was found suitable for polygon view and better visualization of biplots, while accommodating more number of genotypes and environments.
